Introduction
============

Symptomatic compression of the vertebral artery (VA) related to cervical spondylosis is rare.^[@B1]--[@B6]^ Rotational VA occlusion syndrome, also called bow hunter's syndrome, results from mechanical occlusion or stenosis of the VA by surrounding structures, such as membranous or fibrous bands, a disc herniation, or osteophytes.^[@B7]--[@B11]^ In most cases, symptoms appear on head extension or rotation to one side. The symptoms produced by this syndrome include ataxia, drop attacks, vertigo, nausea and vomiting, diplopia, dysarthria, tinnitus, and visual disturbances.^[@B8],[@B12]^

The unilateral occurrence of rotational VA occlusion syndrome has been reported several times and it is usually accompanied by hypoplasia of the contralateral VA or by poor collateral flow from the anterior cerebral circulation via the posterior communicating artery.^[@B2],[@B5],[@B13]--[@B17]^ Only one report has described a case of bilateral dominant VA compression at the same level, which was treated bilaterally.^[@B8]^ Another article has reported a case of bilateral angiographical VA stenosis at different levels, which was treated by unilateral decompression.^[@B18]^

Here, we report a case of bilateral stenosis of three different levels that was successfully treated by decompression of only one level.

Case Report
===========

A 56-year-old man presented with a 3-month history of progressive whirling-type dizziness. His dizziness was aggravated when his head was rotated to the right side. It was relieved immediately if his head adopted a neutral position. There was no neurological deficit, including nystagmus. Peripherally originating dizziness was also ruled out. Magnetic resonance imaging showed no sign of ischemic stroke. Computed tomography angiography revealed a bilateral bony spur at the C6--7 level and a normal finding of the VA. The axial dimensions of the bilateral VAs were similar ([Fig. 1](#F1){ref-type="fig"}). Diagnostic angiography showed that a normal right-sided VA in the neutral position became an abnormal VA with two stenotic lesions at the C3--4 and C5--6 levels when the patient's head was turned to the right ([Fig. 2](#F2){ref-type="fig"}). The normal left-sided VA also showed a stenotic lesion at the C2 level when the patient's head was turned to the right ([Fig. 3](#F3){ref-type="fig"}).

We reasoned that unilateral decompression of the VA at the C5 and C6 foramen could achieve a successful result because the dimensions of the bilateral VAs were similar. We also believed that if a right-sided lower level decompression was performed, the increased flow would affect the C3--4 level on the same side and the overall flow would be sufficient, even if mild mechanical stenosis remained at the C3--4 level. Nonetheless, we explained to the patient beforehand that he may subsequently require an additional second-stage surgery on the right side of the upper level.

The patient was placed in a supine position after general anesthesia. The usual right-sided Smith-Robinson approach was used and the longus colli muscle of the right side at the C5--6--7 level was detached with a monopolar coagulator. After the lateral tips of the right transverse processes of C5 and C6 were exposed, a retractor was applied. Once the transverse processes of C5 and C6 were unroofed with a 1.8-mm sized match head-shaped burr, the redundancy of the VA was checked. After the fibrous adhesion of the VA to the lateral side of the C5--6 vertebral body was identified, decompression of the lateral side of the C5--6 was performed. The wound was closed when the free redundancy of the VA was identified. There were no abnormal events during the surgery.

After one day of an intensive care unit stay, the patient was satisfied with his improved symptoms. On postoperative day 7, a follow-up angiography showed an improvement in the overall flow of the right VA when the patient's head was turned to the right ([Fig. 4](#F4){ref-type="fig"}). Postoperative computed tomography angiography imaging demonstrated the removal of both the right uncovertebral joint at the C5--6 level and the roof of the C5 and 6 transverse foramen ([Fig. 5](#F5){ref-type="fig"}).

Discussion
==========

A unilateral VA stenosis is normally asymptomatic if the other VA is able to compensate. A rotational VA syndrome may occur if the other VA is hypoplastic or has an anatomic variation. The symptoms may also be caused by the presence of occlusive fibrous tissue bands as well as osteophyte formation.^[@B5],[@B7],[@B19],[@B20]^

VA stenoses with lesions located above the C3 have a contralateral symptom presentation caused by stretching of the VA, but those located below the C3 have an ipsilateral presentation caused by compression. In stretching cases, surgical fixation seems to be the most reasonable treatment strategy, whereas in compression cases, decompression is more suitable. Although anterior decompression techniques have been reported, and the anterior approach may be preferred for a low cervical lesion, the posterior approach is preferred for a high cervical lesion.^[@B8],[@B14]--[@B16],[@B21]^ For lower cervical decompression with the anterior approach, the removal of osteophytes and the roof of the transverse process of the upper vertebral body is emphasized, as in our present case.^[@B18],[@B22],[@B23]^

Unusually, our patient simultaneously had two right-sided lower cervical compressions and one left-sided high cervical stretching. Accordingly, decompression of the right side was more appropriate than fusion surgery of the left, given the importance of the preservation of postoperative neck motion. In addition, we believed that if the blood flow were improved by decompression of the lower level, the increased blood flow at the lower cervical level would improve the flow on the right-sided C3--4 level.

Bilateral same level rotational VA compression successfully treated with bilateral decompression and fusion is extremely rare and only one case has been reported.^[@B8]^ In that report, a patient with bilateral VA stenosis at the C4--5 level due to a bony spur complained of several symptoms related to VA insufficiency that were exacerbated upon rotation of his head to either side. Bilateral VA decompression and fusion surgery successfully treated the patient.^[@B8]^ Our present patient differs from this earlier case on a number of points. First, our patient showed bilateral angiographic stenoses at different levels. Second, his symptoms and angiographic VA stenosis were aggravated only if the head was rotated to the right side. Third, we were able to achieve a successful result via decompression of the right-sided VA alone without fusion.

We surmised that a decompression of the right side alone would achieve a successful clinical result because unilateral VA stenosis does not usually cause neurological deterioration. We believed that stenosis of the lower level of the right side was induced by bony compression and that the upper level compression was related to VA stretching caused by membranous or fibrous bands. However, we were not certain that lower level decompression of the right side alone would give us a satisfactory clinical result and that a change in the flow of the lower level would correct the flow of the upper level. Accordingly, we explained to the patient before the surgery that there was a possibility of an additional second-stage surgery on the upper level of the right side. After surgery, the symptoms of the patient completely disappeared and additional surgery was not needed.

Two cases that are similar to ours have been reported.^[@B18],[@B24]^ In the report of Kawaguchi et al.,^[@B18]^ a right-sided C4--5 level VA stenosis and left-sided C1--2 level VA stenosis occurred when the head was rotated to the right. The patient was successfully treated with decompression of the transverse foramen and spur at the C4--5 level of the right side alone. The authors considered that the left-sided C1--2 VA stenosis was the only physiological finding. In addition, the crucial factor during the decompression of the lower level VA was osteophyte removal, as well as the removal of the transverse foramen of the upper vertebral body. In the report of Shinohara et al.,^[@B24]^ right-sided C3--4 level VA and left-sided C1--2 level VA stenoses occurred when the head was rotated to the right. The authors also successfully treated the patient with just right-sided decompression and fusion with an anterior approach. They suggested that an anterior decompression and fusion with osteophyte removal may be a wiser approach than arterial decompression or posterior fusion at the C1--2 level when faced with a two VA occlusive lesions.^[@B24]^

We also agree with the opinions expressed in the papers of Kawaguchi et al.,^[@B18]^ and Shinohara et al.,24) that contralateral high level VA stenoses need not be treated because the one-sided patency of the VA is enough to ameliorate the symptoms, as shown here in our present case report. Another point is that low level decompression could change the blood flow dynamics, removing the need for high level decompression of the same side. Kawaguchi et al.,^[@B18]^ also suggested that fusion after decompression may better prevent hyperrotation and subluxation. We could achieve a successful result by decompression alone without fusion in our patient. Although there was no evidence of vertebrae instability during the short-term follow-up period, careful long-term follow-up is needed.

Conclusion
==========

We successfully treated a patient showing bilateral stenoses at three different cervical levels with decompression of only one level. If bilateral stenoses are found in bilateral VAs of similar sizes, a one-sided treatment may be sufficient.

![Computed tomography angiography showing a right-sided osteophyte and linked VA at the C5--6 and C6--7 levels in the patient. The dimensions of the bilateral VAs were similar. VA: vertebral artery.](nmc-55-183-g1){#F1}

![A preoperative diagnostic angiography showing a normal right-sided VA in the neutral position that became an abnormal VA with two stenotic lesions at the C3--4 and C5--6 levels when the patient's head was turned to the right (*arrows*). VA: vertebral artery.](nmc-55-183-g2){#F2}

![A left-sided VA showing a stenotic lesion at the C2 level when the patient's head was turned to the right on preoperative diagnostic angiography (*arrow*). VA: vertebral artery.](nmc-55-183-g3){#F3}

![A postoperative angiography showing that the overall flow of the right-sided VA was improved when the head was turned to the right. VA: vertebral artery.](nmc-55-183-g4){#F4}

![An intraoperative image (*left*) and postoperative computed tomography angiography (*right*) showing a decompressed VA (*arrow*) and the removal of the uncovertebral joint and the roof of transverse foramen. VA: vertebral artery.](nmc-55-183-g5){#F5}
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